Cotton condensed tannin: a potent modulator of alveolar macrophage host-defense function.
Alveolar macrophages are the resident airway cells primarily responsible for the protection of the lungs against inhaled toxins and other biologically active material. A number of functional capabilities constitute their host-defense function. They can phagocytize and inactivate foreign material by production of reactive oxygen intermediates or the action of hydrolytic enzymes. In the absence of phagocytosis, macrophages can secrete reactive oxygen intermediates or enzymes that inactivate extracellular biologically active material. They also can secrete metabolites of arachidonic acid and other cytokines that contribute to the inflammatory response of the lungs. Macrophages also secrete a variety of peptide and lipid chemotactic factors that lead to the recruitment of other inflammatory cells into the airways. The condensed tannins, which constitute a significant percentage of the water soluble compounds present in respirable cotton mill dust, dramatically alter the host-defense function of alveolar macrophages in vitro. Tannin inhibits both phagocytosis and production of reactive oxidants in a dose-dependent manner with EC50's of 16 micrograms/mL and 3 micrograms/mL, respectively. This inhibition dramatically decreases the ability of resident alveolar macrophages to clear and detoxify potentially harmful inhaled particles. However, at similar concentrations, tannin stimulates the dose-dependent secretion (EC50 = 15 micrograms/mL) of a low molecular weight lipid neutrophil chemotactic factor that could result in an inflammatory reaction with the recruitment of neutrophils into the lungs. At slightly higher concentrations, tannin promotes the dose-dependent release of arachidonic acid from the macrophage membranes (EC50 = 65 micrograms/mL), which could also contribute to the local inflammatory reaction. Finally, tannin also causes secretion of the cytokine, interleukin-1, from the monocyte precursors of macrophages with an EC50 of 32 micrograms/mL. Interleukin-1 has been implicated as one of the causative agents in the development of fever.